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1. INTRODUCTION

The purposeof this document including the associated appesslis to summarisall necessary
information to implement and integrate the Mahola healthcare sysgétruntil it can go into
operation as intendedn parallel, the Mahola Governance Plan with its associated policies
provides strategic guidance anck thnderlying information regarding the operational processes
and roles of the Mahola system.

In the main body of tls document, following the introduction and the overview of the phased
approach and the Master Schedule, each necessary implementationteggmdtion step is
described in sufficient detail (without going into too much detail) and cross references are made
to the information contained in the appendices, for example which equipment, materials,
components and/or supplies are needed for each step

The principle is to implemerdll subelements of the overall system and to integrate them in a
controlled manner to ensure consistence and cooperation of all sueleswnts as needed. For
example in order to establish the ambulance service as fpidue bealthcare system, a vehicle
needs to be purchased that may have to be modédratilater will have to beequipped and
supplied as an ambulance, while the ambulance drivers need to be recruited, trained and fully
prepared to take the responsibilityr the operational use of the ambulanas well asts on

going maintenance at the required readiness level.

The implementation and integration steps described in this documentidexidnto:

- Putting in place the governance structures and nomingdargiting the people needed to
operate, manage, supervise atrdtegicallyguide the Mahola system;

- Procuring (make or buy) all that is needed from tools, materials, equipment and supplies,
via the ambulance vehicle, to the bursary places for the tgaafifuture nurses and mid
wives;

- Implementing the Health Centre at the heart of the Mahola system, as well as other key
elements of the system such as the ambulance or the ICT solution in support of the day
to-day operations of the system;

- Integration ofall the above into the operational Mahola healthcare system, including
training activities and complex exercises to test and further improve the readiness level of
the system; and finally

- The establishment of a water and electricity distribution netviorkSiliyegue as an
isolated, adebn project, following the final validation of the Mahola system.

There are three appendices to this document: the
l'istd6 (QApptmai &Mahol a Pix@g,r esrsd Sttlad usMa i Alpgp e\ier i f i
Matri x6 8. Apedanmmedrépresents a summary list ofitainsthat need to be procured (made
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or purchased) for the projeahdit helps tocarry out and mamge all procurement activitie3he secod

appendix is a summary view of all identified steps and activities, so that progress against those can be
tracked and schedule estimates and risk considerations be supported. The latter appendix is based on the
identified user needs and the specified esystequiremenisand represents a summary of all specified
verification and validation activities against these. Thi¥ & V. Maérves v énake sure that the
Mahola project meets all requirements amiace fully operationafulfils the identified user @eds

2. PHASED APPROACH AND MASTER SCHEDULE

Thedifferent steps and activities to implement and integrate the Mahola system may be executed

sequentially or partly in paraltefiepending on the availability of the identified key peopl®

lead each of theteps and activitiegand the decisions by the local Steering Committee.

Furthermore, the duration of each of these steps and activities depends on a number of factors
such as the seasdie. the weather)the availability of key people, and their redpex
competence (knowledge, skills and experience) regarding the activities at hand.

Therefore the Master Schedule for the steps and activitieseofth mp | e ment at i on
phase of the Mahola project merely represene possible schedule thd¢pends on the above
mentioned factors. All steps and activities have been listed, their dependgreceted and
visualised, and their duratioestimatedin working days. However, if the level of relevant
competenceamong the participating people igghiand/or the number of competent participants

is high and/or their availability is high and/or the weather is favourable for the work to be carried

&

out, then the schedule will be shorter, and vice versa. Figure 1 provides an overall view of the

Implementéion & Integration phase of the Mahola project, whereas Figure 2 provides a more
detailed view on the implementation of the Health Centre at the heart of the Mahola system.

o

= Implement Governance & Recruit People
Implement Governance
Recruit People

= Procure Equipment, Materials,

Components & Supplies (EMC&S)

Procure for the Construction of the Health
Centre (including production of bricks)
Procure Bursaries
Procure Ambulance Vehicle
Procure Other Equipment and Supplies
Procure ICT Solution

Procure for the Water and Electricity
Distribution Netwark

+ Implement Health Centre
Implement Ambulance
Implement ICT Solution
= Integrate Mahola System
Prepare Integration
Conduct Integration
Conduct Final Validation
Implement Water & Electricity Distribution

Task Name Duration ..

2017
Jun [ Jul [Aug [ Sep[ Oct [Mov [ Dec

2018
Jan [Feb [ Mar [Apr [May [ Jun [ Jul [Aug [Sep[ Oct [Nov | Dec

2019
Jan [Feb | Mar [ Apr [ May [ Jun [ Jul [Aug [Sep

Accompany Bursaries 1300 days

=

(9]

Figure 2.1: The Master Schedule of thd mplementation & Integration phase
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Task Name - |Duration _ Start Finish 2018 2019
Jan [Feb [ Mar [ Apr [May [ Jun [ Jul [Aug [Sep [ Oct [Nov [ Dec | Jan [Feb [ Mar [ Apr [Way [ Jun [ Jul [Aug |

- Implement Health Centre 315days Mon 26/02113  Fri 10/05/19 i
Prepare the site for construction 30 days Mon 26/02/18  Fri08/04/18 E
Implement the foundations 30 days Mon 09/04/18  Fri18/0518
Implement the cess pools 20 days Mon 21/05/18|  Fri15/06/18
Implement the brick walls 40 days Mon 18/06/18 Fri 10/08/18
Implement the roof support structures 30 days Mon 13/08/18  Fri21/0918
Implement the roof 20 days| Mon 24/09/18  Fri 191018
Implement the solar panels 20 days Mon 22/10/18|  Fri16(11/118
Implement the tiles 30days Mon 19/11/18| Fri2ai2m18
Implement electricity 20 days| Mon 3112/18  Fri25/0119 ﬁ
Implement water and sewage 20 days| Mon 28/01/19  Fri22/0219
Implement doors and nets 20 days Mon 25/0219  Fri22/0318 ||
Complete the modular building 10days Mon 08/04/19  Fri19/04119 7
Complete the combined utility housing 10 days Mon 22/04/18|  Fri 030518
Complete the waste and recycling housing Sdays| Mon 06/05/18 Fri10/05/18

|mp|ement Ambulance 10 days Mon 08/04/18  Fri19/04/18
Implement ICT Seclution 10days Mon 08/04/19 Fri 19/04/19

- Integrate Mahola System 35 days Mon 13/05119 Fri 28/06/19
Prepare Integration 15days Mon 13/0519|  Fri 31/0519
Conduct \ntegrat\on 10 days Mon 03/06/1%  Fri 14/06/18
Conduct Final Validation 10days Mon 17/06/13)  Fri28/06/19

Figure 2.2: The detailed Master Schedule of the implementation of the Health Centre

3. IMPLEMENTATION & INTEGRATION STEPS

In this section of the document, each step and any associated activities are described and helpful
referencesare provided tadhe appendies as well as anyelevantdrawings or screenshots
digital models.

During the activities of this phase of the project, progress should bBedrdy filling in the
progress status matrix (Appendix 2), and keeping the EMC&S list (Appendix 1) and V&V
Matrix (Appendix 3) updated, as appropriate.

When working on a specific step or activity, where applicable, the needed Equipment, Materials,
Components & Supplies can be filtered from Appendix 1. Also when Verification & Validation
activities have to bearried out, the V&V Matrix (Appendix 3) contains the relevant system
requirements and user needs with their respective fit criteria, against which the V&V activities
have to be carried out.

Concretely this means that the appendices should be printeshdutsed as templates that can

be mamally filled in by the Systems Engineer and/or the people leading specific steps and/or
related activities. Regularly the Systems Engineer or a suitable responsible integrator can then
consolidate any such lists thatdbeing used in order to obtain and provide to the Steering
Committee and other project stakeholders an updated view of the overall status of the progress.
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3.1 IMPLEMENT GOVERNANCE & RECRUIT PEOPLE

This step is fundamental to tireplementation of the diffentelements of the Mahola system. It

is about signing off the Governance model of the Mahola system by the Steering Committee,
identifying the needed actors to implement and integrate the Mahola system, as well as the
first, future employees and voluntseof the actual system when it goes operational (including
bursary recipientsgnd recruiting the identified people, as and when neefletesponsible
persornshouldbe nominated to lead each of the stejestified in this document

3.1.1 Implement Governance

Implementation & System

Integration Steps | Elements Activities E | M| C | S |Drawings| Comments
SS0214: Gov - Conduct Design Verification. | - - - - n/a For the
Review and sign off - Baseline Mahola Governance presentation to
the Mahola Plan and Mahola Building the Steering
Governance Plan Instruction. Committee an
(including the - Translate both up-to-date
business model, documents into French. overview of the
Processes, Roles and - Print, soft-bind and sign off project will be
Policies) and the both documents (UK). included for
Mahola Building - Present both documents to information.
Instruction (including the Steering Committee
the EMCA&S list). (Cameroon).

- Sign off both documents with
any required changes marked.
- Implement any changes in
the baseline.

SS0215: Gov - - - - n/a
Identify the needed
actors for the
implementation and
integration of the
Mahola system
(including responsible
persons for each of
the Implementation &
Integration Steps, and
the different policy
officers).

SS0216: Gov - - - - n/a
Identify the needed
positions (employees,
volunteers and
bursary recipients) of
the future, operational
Mabhola system.
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Implementation & System
Integration Steps | Elements Activities Drawings| Comments
SS0217: Gov - Define the selection process. n/a For bursaries,

Recruit suitable
candidates for each of
the identified positions
when needed.

- Prepare a job description and
contract for each position,
including the start date and
remuneration.

- Advertise the positions.

- Conduct the selection
process transparently.

- Sign the contracts with the
selected candidates.

expected
presence and
activities during
the holiday
periods and a
mandatory
period of service
following the
studies have to
be contractually
agreed.

3.2 PROCURE EQUIPMENT, MATERIALS, COMPONENTS & SUPPLIES (EMC&S)

This step is about the centraligg@curement (and safe and secure storage if necessary) of all
equipment, materials, components and supplies that are needed to implementgitedrat

finally operate théviahola system.

3.2.1 Procure for the Construction of the Health Centre

Implementation & System
Integration Steps | Elements Activities Drawings| Comments
SS0202: HC - Check that all EMC&S items n/a *In case of

Procure or make (as
appropriate) all
needed equipment,
materials, components
& supplies for the
construction work; and
ensure the protected
storage of valuable
items.

are identified and it has been
decided how they will be
provided.

- Cost and schedule each
item.

- Identify which EMC&S have
to be stored and how they
have to be protected.

- Make available the required
storage capacity (including for
valuable items).

- Procure* or make all
identified EMC&S items.

- Check the quality of all
items**.

- Store all items safely and
securely as required.

buying items, go
through the
following steps:
Identify
candidate
suppliers,
request quotes,
decide on
supplier and
order items.

** |n terms of
quantity, size,
properties,
health and
safety aspects.
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3.2.2 Procure Bursaries

Implementation & System
Integration Steps | Elements Activities E Drawings| Comments
SS0209: Gov - Check that all bursaries are 12 n/a  |This is based on
Procure bursary identified and it has been 13 the recruitment
contracts for each decided how they will be of a suitable
identified recipient, as provided. candidate for
needed. - Cost and schedule each each bursary.
bursary.
- Procure bursary (sign
contract).
3.2.3 Procure Ambulance Vehicle
Implementation & System
Integration Steps | Elements Activities E Drawings| Comments
SS0210: Procure the AM - Cost and schedule the 3 n/a  [*Go through the
Ambulance vehicle as ambulance. following steps:
specified. - Procure* the ambulance Identify
vehicle. candidate
- Check the quality** of the suppliers,
ambulance vehicle. request quotes,
decide on
supplier and
order the
vehicle.
** Against the
specification.
3.2.4 Procure Other Equipment and Supplies
Implementation & System
Integration Steps | Elements Activities E Drawings| Comments
SS0211: Procure the FA, AM, |- Check that all EMC&S items n/a *In case of
necessary equipment HC are identified and it has been buying items, go

and supplies for the
First Aid Network, the
Ambulance and the
health centre; and
ensure the protected
storage of valuable
items.

decided how they will be
provided.

- Cost and schedule each
item.

- Identify which EMC&S
items have to be stored and

- Make available the required
storage capacity (including for
valuable items).

- Procure* or make all
identified EMC&S items.

- Check the quality of all
items**.

- Store all items safely and

securely as required.

how they have to be protected.

through the
following steps:
Identify
candidate
suppliers,
request quotes,
decide on
supplier and
order items.

** |n terms of
quantity, size,
properties,
health and
safety aspects.

MaholaBuilding Instruction
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3.2.5 Procure ICT Solution

Implementation & System
Integration Steps | Elements Activities E Drawings| Comments
SS0212: Procure the ICT - Check that all EMC&S items | 89 n/a  |*In case of

ICT Solution as
specified; and ensure
the protected storage.

are identified and it has been
decided how they will

be provided.

- Cost and schedule each
item.

- Identify which EMC&S
items have to be stored and

how they have to be protected.

- Make available the required
storage capacity (including for
valuable items).

- Procure* all identified
EMCA&S items.

- Check the quality of all
items**,

- Store all items safely and

securely as required.

buying items, go
through the
following steps:
Identify
candidate
suppliers,
request quotes,
decide on
supplier and
order items.
**Against the
specification.

3.2.6 Procure for the Water and Electricity Distribution Network

The implementation of the Water & Electricity Distribution Network faifiyegue is to be
pursued with a lower priority, based upon and following theirfitdigration of theperational
Mahola system. It represerasiedicated addn project within the Mahola project.

Implementation & System
Integration Steps | Elements Activities E | M| C | S Drawings| Comments
SS0213: Procure the WE - Check that all EMC&S items n/a  |*In case of

equipment,
components and
supplies for the

are identified and it has been
decided how they will be
provided.

buying items, go
through the
following steps:

implementation of the - Cost and schedule each Identify

Water & Electricity item. candidate

Distribution Network; - Identify which EMC&S items suppliers,

and ensure the have to be stored and how request quotes,

protected storage of they have to be protected. decide on

valuable items. - Make available the required supplier and
storage capacity (including for order items.

valuable items).
- Procure* all identified

** |n terms of
quantity, size,

EMC&S. properties,
- Check the quality of all health and
items**, safety aspects.

- Store all items safely and
securely as required.

MaholaBuilding Instruction
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3.3 ACCOMPANY BURSARIES

This step is about accompanyiting establishelursaries for future nurses and Awives that

will work as employees within the Mahola syst. This covers ogoing liaison with and support

of each of the selected students (bursary recipients); as well as work as part of the Mahola
system during regular periods of service during and a mandatory period of service following
their studies.

Implementation & System

Integration Steps | Elements Activities E | M| C | S |Drawings| Comments
SS0218: Accompany BU - Prepare each selected 12 | - - - n/a
each bursary. bursary recipient prior to their | 13

studies.

- Liaise with and support each
student during their studies.

- Organise activities within the
Mahola system for each
student during lecture-free
periods.

It is usefulfor the selected responsihie already accompany the selection process and assist
during early awareness sessions with candidateb their teachers and families; as well as
participate in the contract negotiations with the concerned school or university.
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3.4 IMPLEMENT HEALTH CENTRE

This step is about the implementation of all components of the health tteitieat the core of
theMahola systemkigure 3.1 provides a view of the overall layout of the health centre.

5m

1

30m

2m

2
[
| 2
[
By

IESS

2m

4

Py
s 1

am 7m

5m
10m 55m

Figure 3.1: The layout of the health centre

The largeModularBuilding (MB) lies along the path to Nguimakong shown in the bottom of the
Figure andcontains 7 multpumpose roomsincluding one wet room with showers and toijets
and is nominally laid out for up to 18 patients and 4 staff memberasi& ofan epidemicThe
Combined Utility Housing (CUH) is placed about 30m behind the MB and contains solar energy
equipmen including batteriesa backup generatqran electric water pumpnd varioustools;

and it supports the drinking water reservéor the health centreThe Waste Disposal &
Recycling Housing (WD&RH) lies about 30m to the right of the MB, directly atpidid to
Nguimakong.The MB and both housings are connected by pathways as shown and there is a
direct access for the ambulance from either path to the patieluadihg area of the MB (left

part of the MB). The health centre also includes two cess psofglicated, one for sewage from

the rainwater supplied toilets, and one from the showers and sinks of thelihéBexact
positions of the MB and both housings, as well as the pathways may stighthte from the
layout shown in Figure 3.depending onhereal layout of the plot of land, in order tptimise

the prevention of erosion due to rainwater.
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3.4.1 Prepare the site for construction

Implementation & System
Integration Steps | Elements Activities Drawings| Comments
SS0219: Prepare the HC Identify and secure a suitable TD1 |* To evacuate

site for construction.

well in the vicinity of

the site (existing or new) that
can be used both for the
construction and subsequently
for the on-going water
provision (with a capacity >
10m~3 per day).

- Measure the terrain.

- Mark the location and outer
dimensions of the modular
building.

- Inspect the areas marked for
the access of the ambulance
to and from the modular
building, as well as the patient
off-loading area.

- Mark the locations and outer
dimensions of both housings.
- Mark the locations of the
pathways that will link the
modular building to the paths
and to both housings.

- Mark the location and outer
dimensions of both cess pools.
- Mark the locations of the
water and sewage pipes, as
well as the electric cables.

- Consider and decide on
options to evacuate ground
water*.

- Mark the location of the
centre line of green ditches to
be dug.

- Measure the terrain as
marked and verify that it is
aligned with the design.

- Cut the marked areas plus 3
meters from the outer
markings free from vegetation
(apart from grass).

- Dig out any significant roots
of trees or bushes.

- Dig out any earth** as
needed to complete the
preparation of the drives, paths
and green ditches.

- Use some of the earth for
levelling the surrounding
surfaces as required.

- Conduct Product Verification.

ground water
from around the
modular
building, the
housings, the
drives and the
pathways.

** Transport the
earth to the area
where the
concrete and
bricks will be
produced.

MaholaBuilding Instruction
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3.4.2 Implement the foundations
Implementation & System
Integration Steps | Elements Activities C Drawings| Comments
S$S0220: Implement HC - Dig out the earth for the X X X TD2 |Pourthe
the foundations. foundations of the modular foundation for
building (20cm deep)*. the WDRH first
- Dig out the earth for the to practice and
foundations of both housings mark any
(20cm deep)*. foundation holes
- Dig out the earth for the with marking
water and sewage pipes band if left
(50cm deep)**. unattended to
- Dig out the earth for the prevent
electric cables (50cm deep)**. accidents.
- Place bricks to support the *Leave some of
metal reinforcement rods and the earth directly
mesh i.a.w. with the design. next to the holes
- Place the metal and compact it.
reinforcement rods and mesh Transport the
on those bricks i.a.w. the rest of the earth
design. to the area
- Prepare the production of where the
concrete. concrete and
- Verify the correct placement bricks will be
of the metal reinforcement produced.
rods and mesh. Compact all
- Produce the concrete for the surfaces against
foundations***. which the
- Pour the concrete for the concrete mix will
foundations***. later be poured
- Measure the poured surface including the
and level as needed***. edges of the
- Mark and protect the wet holes.
concrete foundations by ** Pjle up the
means of wooden poles and earth next to the
warning band. location of the
- Let the foundations dry as pipes and
needed. cables.
*** These
activities are
carried out in
parallel, either
continually or in
stages, while
water may have
to be sprinkled
onto the wet
foundation to
keep it from
locally drying to
fast.
Leave some of the earftohr dtihree ciid dyn dneetgpba nttlo aittthiet
actst el evaiteeple against which t he Tcroanncsrpeotret

MaholaBuilding Instruction
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t he earth to the area where the concrete anec
against which the concnetadmaeg whetbdghelrebe

Toprepare the pouring of the f oainmfadrn caimteg frood g
be placed on flat bricks at h=5cm aashowesh on
in Figlhe 8i 8t ance begwdemckbei suppoudadl nm r
pi pewdédmwoloti ng are to be i Howededgen sheneenand
bricks can be asedelih, theociothedetleey are spre
mat eri anot hapgpraoeri atpolux edaverted by t he

The concrete mix for the foundation sl abs, t
using 100kg gravel (0/1 sand from | ocal eart
12. 51 O ersrcailewla up t o the vol ume needed for a
surface to be tiled. Use one or lbLootnhg eplieecctersi c
straight wood such as thin boardstemagnbe utel
been poured.

Figure 3.2: Preparing the concrete foundation of the N8

The concretmimiextilsy mn thecpudpagetdheg(ro@maengact
Fi gsBr-83.),5 using wheel barrows, ar osu ndr ytihneg c(laolctkk
t his 1 s npporto vriddoeedscsuarsy ar e wel | bAol nt deerdn abtyi vfed rym
ground does not sfeoerm tshuef fciocnicernettley dsmtdabbel sepasiir reg
may be wused ( bbuotarmddse calnegroge srs@tr ycurrently part
baselSepa)y atneotnsnecessary sincedurhiendg atmpe vyed am ¢
| o@ont i mpuowmdolfsan gr vantteor )t he & e v & h tceonnbt ei Bhpugoiursg .

Al ssomo atclt e s s Btboy twheeeM chaihdsambalaeacendeded,

| oexlt esostihbeo u n dsaltabonf.or r amps
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Figure 3.3: Pouring the concrete foundation of the MB (1/3)

Figure 3.4: Pouring the concrete foundation of the MB (2/3)

Figure 35: Pouring the concrete foundation of the MB (3/3)
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3.4.3 Implement the cess pools

Implementation & System
Integration Steps | Elements Activities Drawings| Comments
SS0221: Implement HC - Dig out the earth for both TD3  |* Transport 2/3

the cess pools.

cess pools (3m deep)*.

- Implant 4 poles of wood
around each cess pool
location.

- Connect these poles by
warning plastic band.

of the earth to
the area where
the concrete and
bricks will be
produced, and
pile up 1/3 of the

- Build the inside wall of each earth in the
cess pool i.a.w. the design vicinity of each
(including the steps for grip cess pool.

support on one side)**.

- Place the water and sewage
pipes as designed.

- Ensure the necessary ratio of
descent of the sewage pipes.

- Protect the inlet of the water
and sewage pipes by means of
a plastic foil/cap.

- Produce a wooden lid for
each cess pool.

- Remove the protection of the

** Using the first
sets of bricks
locally
produced, or
bricks of lesser
quality.

*** Run some
water through
each sewage
pipe and
observe that the

inlets of the sewage pipes. water flows into
- Conduct a functional test of the

the sewage pipes***. corresponding
- Cover the open side of each cess pool.
sewage pipe by means of a
plastic foil/cap.

- Place one lid (including the
maintenance pipe) on top of
each of the two cess pool wall
structures (at a depth of about
im).

- Cover each lid with plastic
foil.

- Fill the hole on top of each lid
with earth until the surface is
level again.

The diianesmmsof each of the
Earlybr i cks (even at | ower production quality) s
(seFei gur.eh&s6) pools need to beemdiuntlaiurmpabITe eir re
needs to be a | adctbaabtanmbenberaprde pipe ¢t}

cylindrical <cess poo

can be opened to pass a hose &andgor itph es ucpepsosr tp o
able to climbaetrtpramddedt by Tphatti neggmpbtryi oskpsa ci enst
the brick strucdsrehovsnctriree nislhend pd oslefieieg wWrieg i t «
3)The solid(Gweogenied @8ud8ned by a sheetThbé pl as
exact @obseaclmncess pool has to be marked and
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The concrete mix for the foundation sl abs, t
using 100kg gravel (0/ 16 sand from | oaald eart
12. 51 ofi srcail ewdatuepr t o the volume needed for a
surface to be tiled. Use one orl)both electric
---_-.. %
Figure 3.6: Brick structure of the cess pools
Figure 3.7 fshloohwisckhhet uaste @oare set in the hol es
to enable c¢climbing in and out of the cess poo

-

Figure 3.7: Use of bricks to build steps in the structure of the cess pools
Pagel8
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Figure 3.8 shows the brick structure of the cess pool with wooden lid; and Figure 3.9 provides a
view on the cess pool before closing it (left upper corner) and with the lid and maintenance pipe
closed but the hole not yet filled up with earth again (right lower corner).

Figure 3.8: Cess pool structure with lid

Figure 3.9: Cess pool before closure (left) and with lid and maintenance pipe (right)
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3.4.4 Implement the brick walls

Implementation & System
Integration Steps | Elements Activities E | M| C | S |Drawings| Comments
SS0222: Implement HC - Measure and mark* the X X X X TD4 |Produce the
the brick walls. positions of the brick walls of brick walls of the
the modular building and both WDRH first for
housings i.a.w. with the practice.
design. * Using chalk.
- Place the bricks ** These
corresponding to the walls of activities are
each room into the centre of carried out in
each room. parallel.
- Produce the cement mix**.
- Build the walls i.a.w. the
design**.
- Conduct Product Verification.

The conoor eftoor mhe foundation sl abs, the brick
using 100kg gravel (0/ 16 sand from | ocal eart
12. 51 ofi srcail ewdatuepr t o the vol ume nlereideld JWalrl a
surface to be tiled. Use one orl)both electric

Figure 3.10 shows st hlgdieldkmewali lomn s fod ¢ dt hseMDKIRH .
attempted first for practiceopplofrtpeoplyetbayi

these wall s. Figure 3.11 provides screenshot
WD &RH.
Im — View from top
'|'
5m

Single brick walls all around.

1im View from side

Figure 3.10:The dimensions ofthe Waste Disposal & Recycling Housing
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Figure 3.11:The brick walls of the WD&RH

Figure 3.12provides the outside dimensions of the brick walls of the CUH. All brick walls are
double brick walls, including the inside divider wall, which also means that two spanners are
needed above the entrance door of the CUOhére are2 airing slits (20cm x 10e) on either
sideof the CUH,an evacuation for exhaust fum@®cm x 10cmfrom the backup generator in

the back wall (right hand sideand two openings on the left wall (10cm x 10cm) for the water
inlet and outlet of the electrical pump

Figures 3.13.15 show screenshots of the digital models of the CUH, looking at the housing
from different angles and showing different aspects of the CUH.

Figures 3.16 and 3.17 provide screenshots of the roof/water tank support on top of the lower part
of the CUH. Spaners are placed on the brick walls and the spaces between the spanners on the
brick walls are closed with bricks as shown.
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Exhaust exit (flexible pipe)

Airing slits {10cm x 20cm)
at Im and 2m

Airing slits (10cm x 20cm)

2m - at Im and 2m

Electrical pump
(water in- and outlet
(10cm x 10cm) at 50cm)

Door Im x 2m

5m
Double brick walls minus 1m x 2m door and
with doubled, supporting divider wall.
Airing slits in both side walls (20cm x 10cm) at
1Im and 2m height, protected by wooden
frames that are covered with mosquito net. 2,5m -

Exhaust exit, and water in- and outlet (10cm x
10cm) at 50cm height.

Concrete spanner x 2 needed over door since
double brick wall.

Figure 3.12:The dimensions of the Combined Utility Housing

Figure 3.13:The brick walls of the Combined Utility Housing
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Figure 314: The lower airing slit (left hand side) and water ir and outlet of the CUH

Figure 3.15: The airing slits (right hand side) and exhaust evacuation of the CUH
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Figure 3.16: Building the roof support of the CUH

Figure 3.17: The roof/water tank support structure of the CUH
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Once the CUH walls and roof/water tank support structure have been completed, the CUH
should be closed by means of a firm plastic foil that is fixed on the overhanging spanners, until
the water tank is installed on top of the Clduting the implementation of the water and sewage
subsystem.

Figure 3.8 shows the brick walls of the MB i.a.w. Figure 3.1. The back wall and right exterior
wall of the wet roonarepositioned 10cm from the edge of the foundatiime MB is formed by
dowble brick walls between the 7 roonpdusthe left and right walls of the MB; arsingle brick

front and back wallsvith single spanners above each of the double doors, except the double door
leading from the patient ofbading area into the reception mqthe first room on the left),
which needs double spanners above the (kioce there is a double wall)

Figure 3.18 also shows the holes for pipes (fresh water and sewage) and electric cables in the
back wall of the MB (in the right rear corner of eaobm). These holes measure 10cm x 10cm

and will be closed once the pipes and cables are installed. The wet room has additional holes to
cater for the rain water supplied toilets and the water evacuation from the showers.

S

Figure 3.18: The brick walls of the Modular Building
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3.4.5 Implement the roof support structures

Implementation & System

Integration Steps | Elements Activities E | M| C | S |Drawings| Comments
S$S0223: Implement HC - Prepare the pre-assembly X X X X TD5
the roof support of parts of the roof support
structures. structures.

- Pre-assemble parts of the
roof support structures.

- Install the roof support
structures.

- Conduct Product Verification.

The four openings above

indicated in Figures 391 3.20 and 3.21.

The vertical beams to support the roof over the porch area are placed on ground fixatemes that
drilled into the foundation and separate the wood from the floor. All wooden beams and smaller

the brick walls of each room that are formed by the wooden roof
supportstructures serve to keep the MB ventilated and further reduce the temperature during sun
exposure. These openings will be closed by mosquito nets only. In order to reduce vibrations and
noise during rainfall or strong winds, rubber material is placed leettve walls and the wooden

roof support structure, and between the wooden roof support structure and the tiasroof

components are kept in the intended positions by means of metal fixations and screws.

Side view (x16) of which one modified for off-loading area: 2,5m+...)

2x9m beams per room/off-loading area = 16x9m

2x10m beams per room/off-loading area = 16x10m

2x2,5m per room plus 4x2,5m off-loading area = 18x2,5m
2x1m per room/off-loading area = 16x1m

2x0.777m per room/off-loading area = 16x0.777m

2x0.555m per room/off-loading area = 16x0.555m

2x0.222m per room/off-loading area = 16x0.222m

2x angle only per room/off-loading area = 16x 10cm x 1.11cm
Rubber 10cm x 7m % 2 per room plus 10cm x 10m x 2

= 10cm x 34m per room/off-loading area = 10cm x 272m

Figure 3.19: The roof support structure seen from the side of the Modlar Building
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View from back side (x8) of which one modified for off-loading area)

Front and back sides together:

4x7m beams per room = 28x7m

4x5m beams for off-loading area = 4x5m

1x1m per room/off-loading area = 8x1m

1x0.222m per room/off-loading area = 8x0.222m

Rubber 10cm x 7m x 4 per room = 10cm % 28m per room = 10cm x 196m

Figure 3.20: The roof support structure seen from the back of the Modular Building

View from front side (x8) of which one modified for off-loading area)

Front and back sides together:

4x7m beams per room = 28x7m

4x5m beams for off-loading area = 4x5m

1x1m per room/off-loading area = 8x1m

1x0.222m per room/off-loading area = 8x0.222m

Rubber 10cm x 7m x 4 per room = 10cm % 28m per room = 10cm x 196m

Figure 3.21: The roof support structure seen from the front of the Modular Building
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Figure 3.22 shows that one additional beam (7m x 10cm x 5cm in eanhaad 5m x 10cm X
5cm over the patient ofbading area of the MB) is fixed to the roof support structure at the level
of the middle vertical beam. These additional beams serve to stiffen the tin eaah room and
over the offloading area.

View from the top (x8) of which one modified for off-loading area)

1x7m beam (10cm x S5cm) per room = 7x7m
1x5m beam (10cm x 5¢cm) for off-loading area = 1x5m
Rubber 5cm x (7x7m + 1x5m) = Scm x 54m

Figure 3.22: The roof support structure seen fromabove (room of theModular Building )

The wood should be dry, and may have to be treated with an environmentally friendigxioon
product, if it is likely that it will come into contact with water during storagéefore the roof
can be fixed onto the roof support structure.

Components that can be pasesembled should be passembled on the floor before lifting it

onto the brick walls of the MB. At this stage, mosquito net material should not yet be fixed onto
the wooden roof support structure to ensure easy access to all components of the support
structure and the integrity of the mosquito net material.
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3.4.6 Implement the roof

Implementation & System
Integration Steps | Elements Activities E | M| C | S |Drawings| Comments
S$S0224: Implement HC - Prepare the installation of the | x X X X TD6 |Ensure spillages
the roof. tin roof. be avoided.
- Install the tin roof onto the Install in parallel
wooden roof support a segment of
structure. roof and then a
- Prepare the installation of the segment of solar
rain gutter and rain water panels to ease
collector tank. access, efc.
- Install rain gutter. *Including
- Install rain water collector functional test.
tank.
- Conduct Product
Verification*.

The roof owdr hoadnganidn bferhd nd the modabarnduchte
in Figgarwi 3h wat er @frlédmdwit ctheismtad holgaut her r ai n
coll ection should be placed outside atndaveront
a deaedeim per 1m

The roof materi al Al wunli d i bofen ntsSntf(y 5 dA4dm)l ox al
627Tmr"ZupportoevdeitbryOmvoodéoundati of586f@nkwiet MB
drip protection eofruobdtusepportheguwped side b
or similar).

structur e,

As mentioned for the roof suppor
up psa rtut:dJureduce

Figur®e,s BnAZLBet wteteen t A ndhveoaxfds
vi brationst heeoddpfoomchumi dity.

Figure 3.23: The roof over the foundation of the Modular Building

Prepare the install adm xn 1®dfm,t He avolnagr apdmagles
bet ween them and dheetirai noohiduse eliepreidiase e@r @e d u
sun exposure. I nstalltmkel anstpalhleditsiroonn f gpfa stal dt
installation of (t(Skeal sthhrresaukgpha netdism ti 8o aefiass ka . | a

pur poses by means of sealant and foam (or si mi
sur oacteihne. r oof
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3.4.7 Implement the solar panels

Implementation & System
Integration Steps | Elements Activities E | M| C | S |Drawings| Comments
SS0225: Implement HC - Prepare the installation of the | x - X X TD7 |Install in parallel
the solar panels. solar panels (on the roof of the a segment of
modular building). roof and then a
- Install the solar panels on the segment of solar
roof. panels to ease
- Prepare the connection of the access, eftc.
solar panels to the electricity
network of the health centre.
- Conduct Product Verification.

Prepare the install afm xn 1®dfm,t He avolnagr apdmagles
bet ween them aondfthe further reduce rain indu
sun exposur e. I nstalltmel ianstpalhledtsiroono f gpfa stah dt
installation of the stohraougphnedisontdts dcast east S
purposes by means of sealant and foam (or sim

sur Dacteihne r oo f .

a
f

The solar panels wilMBbas fixeidc aank & Shmen x Pl mrod
550madaydyneacn ecltecttrheci ty subsystserh aaf etnheea gHC si
equi pmec@UHI Ahehsol ar panel s wil/ be maintenan
with the ,emowitr arememttal |y friendly surface coat

Figure 3.24: The solar panel surface over the gof and foundation of the Modular Building

The exact installation of the solar panels dependtherpanels available. The Mahola project
seeks sponsors to provide $mar energy componentBherdore, theinstallation detailsvill be
clarified at a later point in timencluding details on how theolar panelwill be fixed on the
roof (e.g.via rails) and connected to the rest of the electricity subsystem of the HC
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3.4.8 Implement the tiles

Implementation & System

Integration Steps | Elements Activities E | M| C | S |Drawings| Comments
SS0226: Implement HC - Prepare tiling. X X X X TD8
the tiles. - Tile the floor of the modular
building.

- Tile the walls of the wet
room.

- Apply grouting between
the tiles.

- Clean the tiled surfaces.

The tiles should cover the entire foundati on
as wente room5 w@mtr2m +wWaAIXl sAPm) The tiles should be
waetr repell ent; and the gr osBt53n7P rohva uled sskce eea:

of the digital (nboodtenl folfo atrhse!| airdd mevgla IM&d )es f or pi

The concrete mix for the foobhedaupoeporsl|l abstit
using 100kg gravel (0/16 sand from | ocal eart
ofi srcail ewdatuepr t o the volume needed fo a
e e

12. 51 r
to betthileédkdctUse onmeeosrsl me needed (s

sur f ac

Figure 3.25: The floor tiles of the MB
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|

Figure 3.26: The floor tiles of a multi-purpose room of the MB

Three walls of the wet room, i.e. the back wall and both side walls are tiled up to a height of 2m
asshown in Figure 3.27.

Figure 3.27: The wall tiles of the wetroom of the MB
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3.4.9 Implement electricity

Implementation & System

Integration Steps | Elements Activities E | M| C | S |Drawings| Comments
SS0227: Implement HC - Install lights, sockets, fuse X X X X TD9
electricity. boxes, connectors, solar

energy control unit,
transformer, solar energy
batteries and electrical cables.
- Connect all lights and
sockets, fuse boxes,
connectors, solar energy
control unit, solar energy
batteries and solar panels.

- Conduct Product Verification.

Figure 3.8 provides a highevel schematic view of the electricity ssigstem Notethat theWE
and the connection to the state grid airgended but not implemented as part of the current
baselineThe backup generator is showout as the name suggests it is only to be ysedt to
the implementation of the solar energy componantsduring solar energy downtimeg.g.due

to maintenancehat cannot beovered by the batteries

Siliyegue .

Back-u
generator
Solar panels Solar Charger Health Centre
. Control Unit Consumers

Figure 3.28: The schematic layout othe electricity sub-system of the Health Centre
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The solar energy component of the electricity-system will depend on thdentification of

a sponsor organisaticend the related technology that can be used. Figure 3.29 provides a
high-level view of the likely architgare of this component, assumiB§ can be used for all
electricity consumers in the health centre.

The use of DC Wl avoid significant losseslue to the transformation to AChe colours of
the connectors indate that all consumers of the HC will bsuppliedwith DC and any
surplus energy will be used to charge the batteries in the @k#idn) and in times of weaker
generation of solar engrghan consmption (e.g.during the night hours}the batteries will
supply the eergy neededred) Install and connect all components of the electricity- sub
system as indicated in Figures 3&hd 330.

Batteries

Outside
lights

Solar Charger

Solar panels Inside lights

Control Unit

1IN

Figure 3.29: The solar energy component of the electricitgub-system

Figure 3.30 shows all inside and outside lights of Hlealth Centreas well aghe electric
sockets in all rooms of the MB (except the wet room) and in the CUH.
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Path lights
Building and housing lights
Double sockets

EL

EEm

Sm

m

Figure 3.30: Layout of the electricity sub-system (lights and sockets)f the Health Centre
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3.4.10 Implement water and sewage

Implementation & System
Integration Steps | Elements Activities E | M| C | S |Drawings| Comments
SS0228: Implement HC - Install and connect sinks, X X X X TD10 |Ensure
water and sewage. showers, toilets, water and watertight
sewage piping, and rain water plumbing to
collector. prevent loss of
- Conduct Product Verification. water and open
spillages.
As indicated in Figur epur.plosiensrtocadnh oofn et hse nMB ;
showers and 4 rainwater suplpaddeddowi | etemisnew
bwsiangs b®Pmed i al i nstallations have to be prot

The taorcdboenscted with t hei sroaninnewcatteedr icno |tluercnt otro
installation. An oiustnssitdael |readi nA hwha ¢ gedf aei nkeacdt etdb. s © h

wal l s by mearss apfprhorpad kad tes

A suitable well (at | east 10m~3 per day capac
dug The well needs to be connectwed hwei, B t he
indicated in ®BiglhesdBstriamuwt i300n3 of drinking
external water distribution network-bhabkttoFbre
example, theaoetrf |ltda@kicfood edmb ot t drheofvanhkr
(priorihkWe)al@mrdiest r iabnlbtrioaom ,abtove Wwatrer and el
di stribution net wor kil f ( otnhcies iinsp | ® ontesrf tfoe é shi dbtl he |,
di stribution networ K& hweaotuelrd sbuep pu sye df otro tshheute x
net wofr kneed be

The | ower

which wood

pl ast)f ar pib
on
t

art of the CUH is closed by means
n boards (5m xXx 20cmoRREE mr x sl o) | al
tercdm omu rmi ag thyhseissnd or .t hTeh ew amaetre rt at

i pl aced t

band and e

his basis, covered by a robust, S
overhafgieegFp#uiBdbyofB. BHe spanner

Figure 3.31: Top view of the wooden roof/water tank support structure of the CUH
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Figure 3.32 The lower part of the CUH closed off by a protected wooden basis (back)

Figure 3.33: The lower part of the CUH closed off by a protected wooden basis (front)
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